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great detail by Hetenyi [132]. However, they are often considered to be beyond the 
scope of traditional courses in the area of mechanical design. 

One of the practical difficulties in applying Eq. (24.17), or one of its derivatives, 
is to find the correct numerical value for the parameter f3. Although the term 
of flexural rigidity denoted by El in Eq. (24.18) is easy to calculate if we know 
the cross-sectional geometry of the beam and its material, the elastic foundation 
constant k and modulus of foundation k 0 are not readily found in the literature. The 
only exception to this case is perhaps in the area of footing and foundation design 
for building walls, columns, and similar structures, where numerical data on safe 
bearing capacity of soils are required by the building codes. However, even in this 
case of a well-established design practice, the allowable bearing capacity of soils can 
vary over a rather wide spectrum. For example, the allowable bearing pressure on a 
granite substratum can be on the order of 100 tons/ft 2 , whereas the corresponding 
value for soft clay is only 1 ton/ft 2 . Nevertheless, these and some intermediate 
values can be used on the basis of Eq. (24.15) in order to determine the foundation 
constant k. For soft clay this procedure should yield 2000/144 = 13.9 psi. 


Design Problem 24.3 


Calculate the maximum deflection of a long I beam resting on compact soil, assuming a 
concentrated load W equal to 5000 lb. The estimated soil resistance is 150 lb/in. when 
the flange portion of the I beam is depressed 0.5 in. into the substratum. The beam has a 
moment of inertia in the stronger direction equal to 31.7 in. 4 and a modulus of elasticity 
of 29 X 10 6 psi. The load is applied in the manner indicated in Fig. 24.5. 

Solution 

According to Eq. (24.15), the foundation constant is 
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The parameter j3 follows from Eq. (24.18) 
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From Fig. 24.5, the general expression for the deflection is 
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Here y = y ma x when x = 0, so that 
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5000 X 0.0239 no . 

y ma.x = - 2 x 30Q - = 0.2 in. (5.06 mm) 



